We should like to give you an idea of the main trends of clinicobiological research in schizophrenia carried out in the Soviet Union and particularly in the Institute of Psychiatry. Before attempting this, we believe that a microtrip into the history of Russian psychiatry would probably promote a better understanding of the tasks we are confronting. 943 35 944
The history of schizophrenia in Russia is inseparably linked with the names of Korsakoff, Kandinsky, Sukhanov and others. Clinical concepts in the study of schizophrenia in prerevolutionary Russia and subsequently in the Soviet Union developed in close contact with the progressive trends in English, German and French psychiatry. Russian psychiatry always paid great tribute to such outstanding psychiatrists as Maudsley, Jackson, Griesinger, Kraepelin, Kahlbaum and Magnan, among others. Nevertheless, Russian psychiatry had its own specific traits, especially its clinical approach, based on a general medical understanding of the essence of a disease.
Traditional in Russian psychiatry is its social aspect, which stems from the period of the 'zemstvo' (a social psychiatric organization of local government) of the late nineteenth and early twentieth centuries. The most progressive members of the Russian intelligentsia organized mental health services with special attention to community and social psychiatry. Subsequent im-provement in the system of community psychiatry, as well as in public health, led to the organization of outpatient services (neuropsychiatric dispensaries). In turn these services facilitated wide preventive measures which could be launched on a governmental scale.
That the main pathways in the development of Russian psychiatry have been directed towards both theoretical and practical goals is in considerable measure due to such outstanding psychiatrists as Korsakoff, Balinsky, Serbsky and Merzheyevsky. Current studies by Soviet psychiatrists in the field of schizophrenia are a continuation of these ideas and are characterized by a synthetic, multidisciplinary approach. At present there are approximately eighty chairs of psychiatry in medical schools and universities and six large psychiatric research institutes. The problems of schizophrenia ale being studied in all these institutions and it is difficult to give here even an outline of the enormous programme of clinical, biological, socioepidemiological and other studies in progress.
The most comprehensive multidimensional investigations into schizophrenia are being carried out in the Institute of Psychiatry, whose director is Professor A V Snezhnevsky. Our Institute has a staff of over 200 (a hundred of whom are research workers, clinicians, psychologists, biologists, &c.), all engaged in the study of one subjectschizophrenia. The working hypothesis accepted in our Institute and elaborated by Professor Snezhnevsky is based on the classification of the schizophrenic process in three main developmental types:
(1) Continuous (incessant) forms: (a) Sluggishlatent, pseudoneurotic, psychopath-like, para-noid. (b) Malignant juvenilehebephrenia, malignant catatonia, malignant juvenile paranoid. (c) Moderately progressivedelusional and hallucinatory, with onset in middle age. The continuous form of schizophrenia is characterized by a gradual development and progressive course in an orderly sequence. The initial pseudoneurotic disturbances (frequently obsessional, depersonalization, dysmorphobic, ccenesthopathic and hypochondriacal syndromes) give way to paranoid states or hallucinosis, and subsequently hallucinatory-paranoid states appear as the Kandinsky-Clerambault syndrome. Later on paraphrenic delusions, secondary catatonia and finally polymorphic terminal states ensue. The development of continuous schizophrenia may be limited for long periods to obsessional, paranoid or hallucinatory-paranoid disturbances. Homogeneity of initial syndromes points to a more favourable prognosis, polymorphic disturbances to a worse.
(2) Periodic (recurrent) forms: (a) With a prevalence of oneiroid-catatonic attacks. (b) With a prevalence of circular affective attacks. (c) With a mixed and changeable structure of attacks. This form of schizophrenia proceeds in a pattern of attacks with intermissions or complete remissions without residual disturbances (i.e. schizoaffective psychosis, oneirophrenia). The clinical picture in these cases usually consists of gross affective disturbances (depressive or manic), acute fantastic delusions sometimes leading to oneiroid clouded consciousness, catatonic disturbances and fragmentary psychic automatisms (Kandinsky-Clerambault syndrome). If affective disturbances prevail, the attack represents the circular or depressive-paranoid schizophrenic form; if oneiroid and catatonic disturbances predominate, it constitutes oneiroid catatonia (oneirophrenia of Meduna). In some patients the first attacks may be oneiroid, while subsequent attacks may be circular affective. The prognosis in all cases is certain: the attack will terminate with a remission and the subsequent development of the disease will be periodic.
(3) Shiftlike progressive forms ('schubweise'):
(a) With a sluggish pseudoneurotic development and affective cyclothymic attacks. (b) Moderately progressive with a sluggish psychopath-like development, separate paranoid disturbances and affective delusional attacks. (c) Crude progressive juvenile forms, with psychopath-like disturbances in intermissions, and catatonic-hebephrenic attacks. This form of schizophrenia has a limited resemblance to schizoaffective attacks, because affective or rudimentary oneiroid disturbances occur though they do not prevail. Acute paranoia, acutely developing Kandinsky-Clerambault syndrome and lucid catatonia also occur. The first attack is preceded by slowly increasing personality changes of the latent schizophrenia type, and is usually accompanied by persistent obsessional or paranoid disturbances. From attack to attack the general personality changes are intensified, and obsessional and paranoid disturbances increase.
We have given a brief outline of the main forms of schizophrenia frequently seen. The diverse psychopathological syndromes have been described before, but the sequence of their appearance and development have been insufficiently studied. Inasmuch as schizophrenia is a developing process it is natural to ask whether the syndromes occur in orderly sequences or develop in a chaotic, accidental manner.
A long-term clinical study of the development of schizophrenia in 5,000 patients enabled us to delineate the following main syndromes (A V Snezhnevsky): (1) Asthenic, (2) affective, (3) pseudoneurotic, (4) paranoid, (5) hallucinoid, (6) hallucinatory-paranoid, (7) paraphrenic, (8) catatonic, (9) terminal, polymorphic, relatively stable states. Each of these syndromes appears in sequence as a temporary parameter of a developing disease and expresses a corresponding depth and extension of the pathological process. The order in which these syndromes are given should also establish the degree of gravity of a mental disturbance (beginning with the least and ending with the most serious).
Nevertheless, the development of the psychopathological features does not always follow strictly the sequence given above because, as with many biological processes, it is subject to considerable variation depending upon many external and internal factors.
Besides the three main developmental forms of schizophrenia there are a number of transitional varieties which occupy intermediate positions, merging smoothly between one form and another, but it is still possible to distinguish the three main types. It is stressed that the developmental type determines many other features of the psychosisits progressiveness, malignancy, hereditary loading, &c.
The question therefore arises: If there are clinical regularities in the occurrence and development of schizophrenia, is it possible to establish physiological and biological correlations? This is one of the most significant questions in regard to the biological basis of schizophrenia. Much research into the pathogenesis of schizophrenia has teen directed towards the search for a 'schizophrenogenic' substance as a cause of this complex disease. We are far from finding a simple approach to this matter. The main requirement in investigating the biological basis of schizophrenia is a thorough study of a patient's physiological and chemical systems. Only a multidimensional, multidisciplinary approach to this problem will serve. It is essential to have a differentiated clinical approach in classifying the patients; otherwise different workers will produce discrepant results.
Consequently, the next question is: With which clinical parameters of schizophrenia should the biological investigations be correlated ? These parameters could be as follows: type of development, degree of malignancy, period of manifestation, duration of the process, interielationship of positive and negative disturbances, structure of the syndrome, &c.
A study of biological fluids in schizophrenic patients has led us to assume that they contain some unidentified biologically active abnormal metabolite. The pathophysiological significance of this compound, its nature and origin are still unknown. Different hypotheses exist, but not one has been definitely proven. It is known that the blood serum of some schizophrenic patients has the ability to disturb many physiological functions of different vegetable and animal organisms, from the inhibition of elementary processes of growth and development to the causation of complex behavioural disturbances in experimental animals. Such universal biological action suggests that these pathological metabolites of the blood serum of schizophrenic patients involve some essential mechanisms of vital functioning.
There is some evidence that in schizophrenia there may be a change in the permeability of cell membranes, a universal functioning component of living cells. The present data do not provide convincing experimental proof of the hypothesis, so we attempted to investigate the state of cell membranes in schizophrenic patients, in particular in the erythrocytes of peripheral blood. The state of erythrocyte membranes was determined by the degree of their resistance to the action of a weak solution (0-004N) of hydrochloric acid. Fig 1 shows that the erythrocyte resistance of normals is the highest. The radius of each circle reflects the average deviation, and the range for normals is very small. The epileptic group with an organic disorder of the central nervous system differs somrewhat from normals, but the difference is not statistically significant. The resistance of erythrocytes was significantly lower in patients with different forms of schizophrenia than in the controls. Schizophrenic patients also differ in their erythrocyte resistance from epileptics and patients with organic psychoses. These data point to disturbed functions of cell membranes in schizophrenic patients, but it is important to stress that similar changes were established in patients with manic-depressive psychoses. Thus the biological disturbances connected with erythrocyte membrane properties reflect pathological features characteristic for the whole group of endogenous psychoses, and make them distinct from mental disturbances of different etiology.
Is the decrease in erythrocyte resistance of schizophrenic patients primary, or is it a consequence of external factors, for instance, abnormal metabolites in the serum? To test these alternatives we studied the action of the serum of schizophrenic patients on the structure of erythrocyte membranes in vitro. It was shown that incubation of the serum with chicken erythrocytes for one hour caused changes in the membrane. Schizophrenic serum brought on significant destructive changes, in comparison with controls. It was important to establish whether the destructive action involved only the membranes of the erythrocytes, or whether it had a universal significance and could be extended to other tissues, particularly nerve tissue. We therefore did experiments using nerve fibre instead of erythrocytes, and we showed that incubation with schizophrenic serum produced significant foci of demyelinization in the nerve fibre, compared with controls. Destruction of the myelin sheath would significantly alter the function of nerve fibres and the glial elements of the brain. Our laboratories undertook the preparation of the biologically active factor from the blood of schizophrenic patients. In brief, by using different methods of absoiptional chromatography in columns, and special methods of electrophoresis, we have shown that this factor is connected with the protein fraction of the serum. It possesses the mobility of P-globulin and contains in its structure Plipoproteins.
What is the nature of the changes involving the abnormal metabolites and their ability to change the structure of membranes of different cell systems? It is well known that changes in permeability of, or destruction of, cell membrane are accompanied by a release of intracellular components, particularly cell proteins. Moreover, if the human lymphoid system has never previously been in contact with any cell proteins, this protein release will then stimulate production of corresponding antibodies. Might the change in cell membrane resistance and the action of pathological blood metabolites bring about the release of intracellular proteins and be a cause of autoimmune processes against the antigens of the tissues ?
In autoimmune processes the main role belongs to the lymphoid tissue. It has been demonstrated that immunologically competent lymphocytes of the peripheral blood, when cultivated in vitro, show specific features of behaviour. For example, when previously sensitized lymphocytes are cultured for five or six days, some cells undergo transformations, changing into younger blast cells. This phenomenon is only encountered when the lymphocytes are sensitized to certain antigens.
With all these prerequisites in mind, we studied the behaviour of lymphocytes from schizophrenic patients and from controls cultured for five to six days in medium N 199. It was found that 04 % of the control lymphocytes were transformed to blast cells. This figure agrees well with published figures in contemporary literature.
When schizophrenic lymphocytes were cultured, the transformed element was five times greater, i.e. 2-2 5 % of all counted cells. In the lymphocyte culture from schizophrenic patients we could also see a specific formation of cell conglomerations, consisting of agglutinated lymphocytes (Fig 2) .
We then attempted to determine the nature of the antigens which brought on this sensitization of lymphocytes in schizophrenic patients. First, we tried to verify the supposition that perhaps the antigens of the nervous tissue, and particularly the brain proteins, took part in this phenomenon. It has been shown that the incubation in vitro of sensitized lymphocytes with tissues containing the significant protein brings on the destruction of corresponding tissues as well as the lymphocytes themselves. Therefore we undertook the following experiment: Lymphocytes from schizophrenic patients were introduced into a culture of nervous tissues taken from the brain of a human embryo. Such cultures consist mainly of the cells of ependymoblast and spongioblast types, with some neuroblasts. During the incubation we observed a cytotoxic effectthe destruction of the lymphocytes and of the culture cells; lymphocytes from normals did not produce a similar effect.
These results confirmed our supposition regarding the participation of nervous tissue antigens in the sensitization of lymphocytes in schizophrenic patients. We are now studying the reactions of lymphocytes of schizophrenic patients with other -tissues to see if this is a specific response to nervous tissue.
Our recent studies have shown that, before their destruction, the lymphocytes come into contact with the cells of the tissue culture by so-called 'bridges' (Fig 3) . The nerve cells then die. These and tissue culture cells 'bridges' have been found to be full of DNA. It may be assumed that this contact is a morphological expression of a transfer of immunological information in the DNA from competent lymphoid cells.
No one can be sure of the significance of these phenomena for the pathogenesis of schizophrenia, but we believe their demonstration in vitro proves the existence of specific features in lymphocytes of schizophrenic patients compared with controls. The lymphocytes of normals formed such 'bridges' five times less often than the lymphocytes of schizophrenic patients.
We have also had the opportunity in our laboratory to show that minor lymphocytes of peripheral blood of schizophrenic patients contain significantly less DNA than do lymphocytes of normals. Estimation of DNA content was achieved by microspectrophotometry. The DNA content of human lymphocytes is fairly constant. A change would point to significant alteration in the nuclear apparatus. A decrease might be due either to the lymphocytes being subjected to some external influence (e.g. the action of abnormal metabolites of the serum), or to primary, molecular disturbances in the nucleus of the lymphocytes.
We decided to study the morphology of lymphocytes of peripheral blood in schizophrenic patients. We separated from other lymphocytes a type of cell where the nucleus had a scalloped outline, while the cytoplasm had a foamy vesicular appearance. These 'abnormal' lymphocytes were more frequent per 100 lymphocytes in schizophrenic patients. The study was a double-blind one, and the result was statistically significant. The 'abnormal' lymphocytes of the peripheral blood may well be related to the immunologically active cells.
In the clinicobiological correlations of these phenomena it was shown that the changes were greatest in the malignant, nuclear forms of schizophrenia, whereas in relatively benign (sluggish, psychopath-like) forms of schizophrenia we were not able to detect any difference between the mentally disturbed and control normals.
It is important to determine which of the biological disturbances studied in schizophrenia are primary, genetically conditioned ones, anid which of them reflect the general reaction of the organism to pathogenic factors. To this end a wide multidisciplinary study of the rdlatives of schizophrenic patients was undertaken; its aim was to determine the biological changes, if any, similar to those found in the patients. Thirty-one families of schizophrenic patients, comprising 260 individuals, were studied.
The positive findings among the six tests performed were: (1) The existence of an active factor in the blood serum, which alters the glucose metabolism in experimental conditions. (2) The morphological features of the lymphocytes in schizophrenic patients. In respect of the phenomena studied, the relatives of schizophrenics were not a homogeneous population, but included a group of people who exhibited changes similar to those found in schizophrenic patients. These investigations are being continued.
In conclusion, we would like to say that studies of schizophrenic patients have shown a great variety of biological disturbances; but none of these disturbances may be considered specific for schizophrenia as a whole, in all its diverse expression. At the present stage of our investigations we are unlikely to find any one uniform biological disturbance for all forms of schizophrenia, or to find a 'schizophrenogenic' substance. For instance, the disturbed function of cell membranes is characteristic for the group of endogenous psychoses, including schizophrenia and manic-depressive psychosis. Some biological phenomena display a correlation with the type of development of the disease (continuous or periodical). Other phenomena correlate with the malignancy of the schizophrenic process.
It would be proper to say that some of the biological disturbances may also be seen in some other pathological states. For instance, in the biological fluids of patients undergoing radiation treatment, and in experimental animals, pathological metabolites capable of changing cell membrane permeability can also be found. This is a brief outline of work carried out in our Institute. Much has been done, but much more has yet to be done. We may hope that the problems of mental disturbances will eventually be solved.
